Interaction of circulating cell-derived and plasma growth factors in stimulating cultured smooth muscle cell replication.
Multiple growth factors that circulate in plasma have been shown to stimulate cellular growth in vitro. The plasma growth factors appear to stimulate DNA synthesis in cultured fibroblasts only after prior exposure of cell growth factors derived from circulating cell types, such as platelets and macrophages. The purpose of these studies was to investigate the role of the plasma growth factors in stimulating smooth muscle cell replication following exposure to platelet-derived growth factor (PDGF). Following transient exposure to PDGF, insulin stimulated smooth muscle cell replication but only when supraphysiologic concentrations were used (i.e., greater than 1.0 micrograms/ml). Somatomedin-C (Sm-C), in contrast, was found to stimulate a 320% increase in [3H]thymidine incorporation when concentrations that are present in extracellular fluids were used (i.e., 0.5-10 ng/ml). Epidermal growth factor (EGF), an important mitogen for multiple cell types, caused a 70% increase in [3H]thymidine incorporation when added to quiescent cells following PDGF exposure, and EGF caused a substantial increase in the absolute level of [3H]thymidine incorporation when coincubated with Sm-C. When EGF (1 ng/ml) was incubated simultaneously with concentrations of Sm-C between 1 and 10 ng/ml plus Sm-C-deficient plasma, maximal [3H]thymidine incorporation was 2.1-fold greater in the presence of EGF. In contrast, insulin (20 ng/ml), when coincubated with Sm-C under similar conditions, had no enhancing effect on the cellular response to Sm-C. None of the plasma factors tested was an effective stimultant of replication when incubated either in serum-free medium or in the presence of Sm-C-deficient plasma without prior PDGF exposure. Hydrocortisone was shown to inhibit smooth muscle cell replication in concentrations between 10(-7) and 10(-5) M. In summary, multiple plasma growth factors can stimulate the smooth muscle cell replication, and Sm-C appears to be most effective of those tested. Insulin and EGF appear to work by different mechanisms; that is, EGF can facilitate the cellular response to Sm-C, whereas insulin is effective only at supraphysiologic concentrations at which it will directly bind to Sm-C receptors.